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^. ^ , This study on malnutrition as a limiting factor in 

the development of education (and, hence, in socioeconomic 
development generally) was presented to the UNESCO Seminar on 
Education, Nutrition, Agriculture and Man. The paper reports on 
recent research showing that the development of the central nervous 
syste-i in very young children (including the period of gestation) is 
realized at a sub-optimal leve? if the child, particularly before age 
3, should suffer from nutritional deficiencies, especially animal 
protein and vitamins. The paper poses these questions: (1) is 
malnutrition during the early years of life a decisive limiting 
factor in the development of educaUon among economically and 
socially disadvantaged segments of society in developing and 
industrialized countries alike? (2) Are 2/3 to 3/U of the children in 
developing countries probably not suffering from malnutrition (fully 
halt to an extreme degree) during their first years o life? (31 Are 
overall food (particularly protein) shortages not far less the cause 
of present inadequate child feeding in disadvantaged communities than 
lacJc of awareness, by those who feed the children, of the 
consequences and ^.^lications of defective child nutrition? Sections 
on planning a research program and possibilities for immediate 
corrective action follow discussion of the issue. (Author/KM) 
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This study on the subject of malnutrition as a limiting factor 
in the development of education (and, hence, in socio-economic 
development generally) is made available to participants with 
a view to provoking thought on the broad implications of in- 
sufficient food production - and, particularly, of deficient 
patterns in food consximption - in developing countries. 

I^e paper reports on recent research i^ich shows that the 
development of the central nervous system amongst children of 
very young age (including the period cf gestation) is realized 
at a 8Ub-optin>Ai level if the child - particularly before age 
5 - should happen to suffer from nutritional deficiencies, 
with special regard to animal protein and vitamins. 



SCIENTIFIC STUDY OF 
MALN'JTRITION AS A LIMTING FACTOR 
ra TIE DEVELOHOT OF EDUCATION 

Alfredo Picasso de Oyaglte 



1. A -a^aiir-gful and rather accusing amount of public attention, in rany 
countrit^ is currently focused on the ethical and social role of ncietice. 

2. The world press and learned journals alike axe highlighting, almost 
daily of late, the disillusionjnent of young people (not least youns 
scientists) over the accent still being given to the devfelopment of even 
more apocalyptic weapons, rather than to rational concentration of 
scientific activity in the search for better solutions to f unda-nental 
human problemsi/. 



3. Severe criticism is, besides, being voiced about the apparent Iotj 
propensity of "exact" and "social" scientists to cooperate vrLth one anohher 
m the study of issues - usually human - which sit squarely on the sectorial 
razor's edge. 



4, It could be, therefore, that not nearly enough is being done to orient 
national and international science policies t owards the identificab- sn and 
the organization of scientific research and experimental development TJrojects 
likely to contribute to mankind's well-being. 



1/ ?.£ vlsed version o-. the paper originally presented to V■^e Unesco .onf 
Socio-Zconomic Sejuinar, on 29 Januajrjr 1971. The views expressed are solel ■ t,;- 
o£ '.he au-o?-.or. 

Cf., for insfc&iice, the recent surprisingly pas sionate exc!:ar^ges a ^ut 
?-iiveiligence and race, in The Atomic Scientist; or "Scie.itists i-i varied field 
.loin iu altacIcLng national problems". New York Times. 3 October 1370. 
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5. Intended, as it is, to threw open for discussion one such project, the 
present paper poses the follovdrg questions: 

- l£ m alnutrition during the early years of life - »-ay T»arout£h 
age 3 or li - a decisive limiting factor in t>he develoianent 
of education amongst economically and socially disadvantaged 
segments of society in developing and industrialized countries 
alike? 



- Ar e tvfo-thirds to three-fourths of the children of developing 
countries probably not suffering from malnutrition^ of which 
fuUy half to an extreme degree, during their first years of life ? 

- Are overall food (particularly protein) shortages not far less 
th e cause of present Inadequate child feeding in disadvantaged 
communiti.es 5 than lack of awareness - by those feed the 
children - of the consequences and in^lications of defective 
child nutrition? 

6^ A revised version of this paper will be prepared in the light of such 
replies as might be received to these questions, and thanks for replies are 
extended in advance. Since the paper also seeks to identify possible 
remedial action, it comprises three parts: 

!• The issue « 
II, Planning a research programme • 
III* Possibilities for immediate corrective action. 
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I. THE ISSUE 



The brain, together with the spinal coixi, const.it^jte man<s cr^^^to ccrtr-n 
nervous system. The cocitlinated end result of neural processes iVn M^n.lw 
by "environment", is ca.lled "behaviour". Processes, mfl-ienced 

f.-nn behavioural sciences" - of which the sciences ci cor-n^ar-: ca- 

tion mter-personal aid mass), psychological behaviour and phvaiologi'S." 

phen^^^na'.""' "^^^^ e:cp Ulning^Lnlial 

n^r^J^^^! sciences are, however, essentially concerned ;^ith the study of 
nomal situations causes and effecos. .thological aspects pr^peri/b'lon. 
to the medical sciences. "Bordar2ine" cases tend to be neglecCSfbe^anse i"o 
specific scientific branch identifies itself easily with them, 

10. The subject of the present paper is, as will be seen, -in our oMni- 
such a "borderline" case. It is perhaps because of this tha? °t hS Se'u^ 
somewhat overlooked, particularly as an element to reckon with" educational 
philosophy, theory, planning and action„ ~ caac.^.xonal 

11. In any event, we did not succoed in locating a single detaUec^ an->i .-i o 
of the educational implications V. Nevertheless, steady^e^way h,s vce;^^^^^^ 
thanks to the unsv^erving efforts of a small group of scientists' !/. ' 

1^. A first salient problem is to attempt to define "non.ialitv, in relation 
to malnutrition, at an early stage in life, including life^fJre birth? 

13. That is a difficult problem. Nutrition affects the uevelopment of the 
entire human body, not just the nervous system. However, since reference is 
here made primarily to brain functions, which have the most direct relationship 
with education, a word about the brain seems to be in order. " 

14. What science knows about the brain, for sure, is not much, but suffici^.t 
for the purposes of the present paper. 

15. The "standard" human brain is ir^e up of more than lo-"^ cells, con-ac+. 
points (synapses) more numerous still, allowing the passage of messages 
(impulses) between cells, by highly selective and othervrise extraordinarily 
complex processes which man >d.n not fully understand for some time to cone 
if ever. ^^^-i^, 

in Daragraphs ^<^^^o ^^^'^^'^ author of the present paper is described 

2/ Cf . "Ma]jiutrition in Infancy and Childhood", by FC derico Gomez, 
Rafael Ramos Galvan, Joaqu?-n Cravioto and Silvestre Frenk, in /dvances in 
Ped iatrics , Vol. VII, 1955; and compare with articles by some 5 f these 
other contributors, to Malnutrition, Learning and_Rgh;,vi nn.^^ Edited bv 
Ne'an o. Schrimshaw and John E. Gordon, M.I.T. Press, 1968. 



16. If malnutrition should, as it does rp<?+iM^+ ^. » 

or lessen their quality, or disrupt n^, T\ .^""^ ^"-"^^ 

processes whereby nessages^e co^vel^d bv ^^^^^^^nt of synapses and'the complex 

connexion wi th the .blUty to learn Ti ' ^^'■'^'^^^ " 

coordinated .anner. Wlosis'^^'ghnTtekSe'Xe " 

onVacfl^whSj^lSL^'^^r^Sr^r^^ror^^^^^ by the graph 

J^nL^rfaSCV^L ?Lt,:r^pH^-^^^^ 

19. By the time the individual ±3 rpaHv +0 0.,+^ ^ 

- - centrelt^eoults^eVSn h^at^e^St^^hoS? 

ph^ScSio^^ s s^se^l?4Sn^1^^41- — - 

aspect be dissociated trou the othex. "mens s2a Sl^J^ore s^o" 

S^ponsf tfllig ^ - S^^SL^n T - S g^^»:^^Lva^°^ ages, in 
3ut such matfrial Z Ts lyl^^T^^T^^^^ 

leading scientists in iffSe^^l!te^SsSo??n"T'^^'°"^"^'' ^ °f 
ev«n a small degree of continuour^utml'^^-^nf pT?\'"^^%'' 
cannot but severely leoiDardize norm!^' ' I ^^^^ ^^^> 

various ways, tentL^^^l^^^usH^Swr^^^' °' "^"^^ 

22. Severe irbiess or malnutrition of the mother mav first =n 
upset growth of the fetus (as is wiripTv w^n ' ? ^ 

thalidomide - have that co^equen^.f ^ " as 

i^^^t'r^r2t:::jr^'^^^^^^ ^-^^ gestation, the 

pre-determined Sll S^entiS L^^T?^^ ^^^^h' o^'n 

its possible ulf^orde^i^LnrS^ inherited tr4ts which condition 

enor development (e.g. normal and optimal growth of capacity) 



Preseni t^^'iil,'^'^^^^^^ cannot be ma^cimi.ed. at the 

•is already mder ^ w^Lh sol scientific Wiedge, though research 

"genetic s^.ery'' .\:llTer7j:%e£^^^^ H P''" ^^^^^ies of 

......ie..is ^^r^J^Tt::^^^^^^^^^ 



GRqvmi^F_THE CIR_CUiraSjCl£ OP THE cRmml^ 
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The graph does not in any way 
suggest, of course, that peop]e with 

i^n?"" ""^^ intelligent Lhar. 

people with small heads . Tn addition 
to size. It would seera that intalli.e' c 
is affected by other characteristic.; 
of the brain, including the nature of 
the folds on its surface. This a^nect 
has no bearing on th« questions 
discussed in the present paper, 
although malnutrition might indeed 
affect the nature of the folds on the 
surface of the brain. 
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1/ The puroose of this graph is merely to 'show' the" stfen rise in' ™;th ir. 
circumference of the cranium during early life Indication S fh^f 1 
centimfit-TAQ -la -?n„ ^ 4.j ^ ^<=^xy xiie. xnaication of this growth ia 

crani^ ^aric^ fZr. ^""^ ^^^^^ growth of the 

The c^nl^^ J 7 ^fJ"^"" *° P^""'"" ^"^ according to ethnic characteristics 

s-biect^o nr ° ^'i-^^h °^ ^1^11 to its length)is similarly 

SLDject to normal variation. * 



1 
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25. In other words, every child (with the possibles exception of identical 
twins; IS born with a different pre-determined (and even "pre-wired") neural 
po u6n uXdJL • 

26. The in5)lication is that differences - which may be extreme - exist 
at birth, in inherited neural potential. In this sense, all children are 
definitely not bora equal, vmile some are bom with a genetic potential 

to become genius", or to become capable of running one mile in 3 minutes, 
others are v.om less gifted -uid could never surpass potentials higher than 
those given to them by nature, 

27. Whether the genetically-inherited iieural potential is completely 
realized after birth (which it very seldom is) depends on two main sets 
of factors, both of which bristle with hazards. 

28. On the one hand, there are manor environmental factors, both bad and good, 
(including learning at home and in school, influence of the nass media 
opportunity for exercise and sports, etc). These factors wiU play, ' 
particularly after the age of 3, a very important role in determining the 
extent to which neural potential is realized, for bad or good. Far from 

thi paper to suggest that this set of factors is unimportant, and refex-ence 
to its great in^jortance will be made later on. 

29. But what of the other main set of factors - the need of the human body, 
from inception, for housing, clothing and nutrition adequate fbr its optimal 
physical growth and sustenance? Can this set of factors, particularly during 
the crucial years of neural development to pje 6, be neglected ? Or can its 
importance be underestimated in terms of educational planning, development 

or efficiency? Of course net, aU the more so since the fact that neural 
development mainly takes place in pre-school years suggests th at the' 

atter age 6, if optimal nsuial growth has not taken p lace before a^ e fi. 

30. For the sake of scientific accuracy, we underline, in the preceding 

?nJfl-f T 'T^"^ °^ °^ ^^^^ undernourished 

individuals may be "good idiots" and supremely well fed ones may be 
6^1 geniusesn The physical scale of values should not be corifused with 
the ethical scale , or with moral values, which lie elsewhere. 

The consequences of malnutrition 

51. A word must be added about th- consequences of malnutrition 
with special reference to education. ^^rij.j.on, 

32. Severe malnutrition during early life is likely to lead to 

brains having l^ss or inadequately developed brain cells. Moreover, brains 
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which have developed under severe conditaons of undemomlshm-nt probacy 
suffer from other forms of underd -lop:T>er.t than mere irinimiza^ion 
of the cells, for, as already Mtioned, the pix5per functioninp of t^>o 
brain depends on the development, ider cptiiiial conditions, of nuv 
inter-related components and proc- >es, tne complexity of which defeats 
imagination* 

33 In other wordc, if an individucil shou3,d suffer from malnutrition 
during gestation and during his early childhood, his inherent oducrtiOiT^l 
p otential will not be re al ized^ and his educ c.tiorr^_2§££Si:^^ 
msses and he becomes older, be less than_what it 'should have hQ^^ '^'^'TT-'t 
subsequent given a^e. ~ ' 



34. It is difficult enough to entertain the idea that a single individual 
can have thus been "artificially TJminized", against nature «s intentions, a>ad 
scandalous to think that two-thirds to three-fourths of the childr<?n of 
developing countries, plus certain segments of the population of iadustriaVizid 
nations, are probably alTected. Surely the consequences of such a situation, 

if it were to be confirmed by ttie research programme proposed in Part II 
below, are of world import, both in practical as well as in ethical terr.s. 

35. If the above hypothesis is confirmed, the mr\ln implication \^ould ha, in 
our opinion, that e arly education in the coinmun itjjes_concerned cannot b it 

be kept at an artificially low level , lest an effort to impose a higher;''^ 
normal level lead to huge school drop-out and repetition rates (as there is 
evidence that it does). Educational refom intended to raise the level 
of instruction for a given age level., by introducing more difficult subject 
matter in more subtly taught ways and with the use of the latest pedagogic.a 
techniques, would appear to be very difficult under such adverse conditions. 



36. Another serious irplication stems from the influence of environme>it 
on the learning process. Environment do3S not by any neans only inclu-^e the 
quality of the teacher and the classroom, or the q\iality of educational 
tools, lb also means the average quality of the pupils themselves, ''om 
can a naturally gifted pupil be expected to perform optimallj/, in inf.cllec uV..i 
terms, if he is surrounded by a majority of fellc->^ pupils who inpose a 
generally dull intellectual climate within the c?LassrooT.? flor can tc ivhers 
sv^amped with pupils (and who in developing countries often attenipt zo t^^ch 
pupils of different grades \ri.thin one same classroom) be expected to d) 
anytlung which will significantly alter the general inefficiency tliu.i 
resulting from early education^ While there win be exceptions - 
arising from the capacity of really extraordinary^ arji tenr-^ciouo 
piipiis or of truly exceptional teachers, - these are likely to be ro ^'eu 
as not to change the co^jrse of peraooal (and social) fulfillment • 



37 0 A further aggravating factor is that in developing* communities th: 
possibilities of "out-of -school" education (from parents, other adults, 
other children and the mass media of inforDiation) are far more limited 
than in industrialized countries. 



33. On the subject of consequences, a final word ndght be added about the 
impact on development plans and on returns from educational invest nent . 
.Major designs such as the United Nations Second Development Deoade foresee 
the incorporation, into primary school, of all of the world's children of 
primary-school age, by 1980. Together with the attairjncnt of o- 'ler 
educational goals, achievement of this target presumes that the develooLig 
countries of Africa, Latin America, Asia and the Arab region, will increase 
their total educational expenditure from about 9,160.000.000 dollars in 1966 
to 24.000.000,000 dollars in 1980; or an average of about 16.000.000.000 ' 
-ollart anni;,-aiy in 1955 to 1980: or a total investment of 240.or;O.OCO,000 
dollars in 15 years , 



39. Hov/ much of this is likely to be wasted if we do not fully 
investigate the factors which condition opbinal grovrbh 
of children before they enter school? Children are, 

after all, the "rew material" of education ; tha object of ^:id juOTificstion for 
education. Moreover, education is a life-long process. And what to say 
about the consequences of italnutrition on the pe-formance of individuals 
throughout life, as measured against their inherited potential performance? 
A part of tha answers to these complex questions may be found in Tables 
1, ^, 3 =nd h which appaar on pagas 9 to 11 of thfl prfi.sent papor. 
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Tablo • Public expend! 


ture on education 


, 1960 and 1965 - 


1968 (nillions 


I'S dollars - in 


current p-iv,*) 


Major regions 


1960 


1965 


1966 


1967 


( 1968 


miU TOTAL 


W 350 


96 360 


100 70U 




|. . 

131 640 


hFRICA 


1 110 


1 660 


1 920 


2 170 


2 370 


NORTHERN AHERICA 


22 670 


39 740 






CIA 

?o 510 


LATIN AHERICA 


1 880 


3 230 


3 670 


4 000 


4 430 


ASIA 


3 710 


7 380 


8 370 


9 470 


10 660 


EUROPE ANO USSR 


2A 380 


43 280 


47 660 


52 110 


56 220 


OCEANIA 


600 


1 070 


1 310 


1 iOO 


1 450 


{ARAB STATES) 


(700) 


(1 020) 


(1 100) 


(1 210) 


(1 340) 


DEVELOPED COUNTRIES 


k9 ^50 


88 190 


97 820 


108 670 


120 290 


j DEVELOPING COUNTRIES 


h 900 


8 170 


9 160 


10 420 


11 350 


1) Not Including China (aainland), Owocratic Peoplo»s Ropublic of Korea, and Oeaocratic 
Viet-Naa. 


Republic of 


Tablo Public expenditure on education 


I960 - 1968 (annual increase in percent; current prices) Revued 


Hajor regions 


1960-1965 


1965-1966 


1966.196? 


1967-1968 


1960-1968 


WORLD TOTAL 


12.1 


U.O 


11.3 


10.5 


11.7 


AFRICA 


8.4 


15.7 


13.0 


9.2 


10.0 


NORTHERN AHERICA 


11.9 


10.8 


13.4 


13.2 


12.1 


[MIH AHERICA 


11,4 


13.6 


9.0 


10.8 


11.3 


ASIA 


14.7 


13.4 


L'.I 


12.6 


14.1 


EUROPE AND USSR 


12.2 


10.1 


9.3 


7.9 


n.o 


OCEANIA 


12.3 


22.4 


6.9 


3.6 


11.7 


(ARAB STATES) 


(7.8) 


(7.8) 


(10.0) 


(10.7) 


(8.5) 


DEVELOPED COUNTRIES 


12.3 


10.9 


11.1 


10.7 


11.8 


DEVELOPING COUNTRIES 


10.8 


12.2 


13.8 


8.9 


11.1 



1) See note 1 in the cbove table. 



Sources Office of Statistics^ Unesco, 
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Table Gross National Product, Kilitary Expenditure and Public Expenditure on Education and Health 196? 
(absolute anounts m U.S. dollars and as percentage of GNP) 



Hajor regions 


GNP 


Military 
Expenditura 


Public Expendituj-e 
on Education 


Public Expenditure 
on Health 




US i 


t 


■il. US t 


% 


■11. US i 


J 


ail. US i 


% 


HuKLU 


2 395 300 


100 


1/2 582 


7.2 


119 090 


5.0 


58 735 


2.5 


AFRICA 


52 000 


100 


1 727 


3.3 


2 170 


4.2 


784 


1.5 




8^0 900 


100 


77 301 


9.1 


49 940 


5.9 


19 662 


2.3 


LAIIN AMERICA 


110 300 


100 


2 <i68 


2.2 


4 000 


3.6 


1 927 


1.7 


ASIA 


249 600 


100 


7 150 


2.9 


9 470 


3.8 


1 263 


0.5 


EUROPE ANO USSR 


1 101 500 


100 


82 676 


7.5 


52 110 


4.7 


34 604 


3.1 


OCEANIA 


31 000 


100 


1 260 


4.1 


1 400 


4.5 


495 


1.6 


(ARAB STATES) 


(25 900) 


(100) 


(1 854) 


(7.2) 


(1 210) 


(4.7) 


(583) 


(2.3) 


OtVELOPEO COUNTRIES 


2 102 800 


(100) 


162 741 


7.7 


108 670 


5.2 


54 9^6 


2.6 


OCVELOPING COUNTRIES 


292 500 


(100) 


9 841 


3.4 


10 420 


3.6 


3 789 


1.3 



1) Not including China (mainland), Oeaocratic People*s Reoublic of Korea nd Oetocratic Republic of 
Viet-Naa. 



Sources 

GNP Estisates based on the relevant U.N. publications. 

miitarv expenditure ; United States Ams Control and Oisanawnt Afency : World Kilitary Lxpenditures 1969, 
Washington O.C. 

Education oxpenditure ; UNESCO questionnaire on educational finance and expenditure. 

Health cxponditure : World Health Organization (WHO), published in : World Hilitary txpenditure 19^9, op.cit* 

>^ote : For the conversion froi national currencies into U.S. dollars Dfficial exchange rates were used for 
aost of the national totals. Alternative ntes were used for the socialist countries and for several 
countries in Latin America and Asia for which official rates appeared to yield unrealistic equinlents. 
In addition, different conversion factors were used in soae cases, for GNP, ailitary expenditure, 
educction expenditure and health expenditure in order to make the respective dollar values oore 
cofsparable to U.S. values. The proportions of GNP of the various types of expenditure are 
consequently not fully cosparable. 

Compiled by: Office of Statistics, 'Mescoo 
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Table k. Public expenditure on oducation aa % of GNP 



A suitable and currently used means of measuring educational efforts expres- 

available resources, i.e. the gross national product (gnP). The proportion of 
GNP represented by public expenditure on education has been calcuJ^S 10^ 8? 
countries for vrtiich sufficiently reliable data were available - 31 d^eloped 

sss:Lr?o?triidf ?f °r'^'^^- " -^^^ that'thf ::e°Ss 

established for the individual years are unweighted averages whereby large 

IXT lu'JTr"" °" same weight as s^lUr'coun- 

tries, such as Luxembourg or Botswana. 

Public expenditure on education as ^ of GNP 
1950 and 1965- 19b» (unweighted avera^iiT ~ 





Na of 














countries 


i960 


1965 


1966 


1967 


1968 




covered 








World 


(85) 


3.02 


3.75 


3.83 


lf.08 


k.2k 


Developed countries 


(31) 


3.52 


k.k5 


1^.55 


h.73 


k.ao 


Developing countries 


{5k) 


2.73 


3.35 


3.1*2 


3.72 


3.91 



?5^n shows that the relevant proportions have continuously risen since 

19bO. Thi£ applies to developed as well as to developing countries. The world 
rS?'/?r/''^l'-°^l'" I960 to k.2h% in 1968. The developed countries spent 
3.52% of their GNP on education in i960, as compared to 1|.80^ in 1968 The 
proportions for the developing countries were 2.73^ and 3-91^ respectively. 
Sv^r^'n f f developing countries, the gap between 

developed and developing countries remained more or less the same. 
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II. ?L;mm A RESEARCH FROGRia-Effi 
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f-rther and sahsidiaiy quistionrwK" -if J '° imiLtitnde of 
^■>s>.-er.. Reseda:, l^ets re';™ - raised by t.,ese 

ap^al'^Jo IhTwolZ sc^^lic "^Jl^^ P^°Srame might therefore be an 

he has useful infonnatr^nSLhe^"^^;^^^^ ^^^"^ 

scientific analysis. ' Particular), to volunteer it, for 



v^ith a View to the^rinSL ?oL^L/°''i^>,"^^ "^^^^ l^^ched % 1971 
the data thus asse^nhl^^ ^Ss^^hf^^ classify!^., during 19^2^' 
organization - such as Uhesco - pos^ib^^i^.- ^^.^ appropriate ' 

sufiice) froir. bankir^ or philantJ?^^.- ^ ^ ^^^^ ^^bout $100,000 should 

whoever undertakes it/^oSd 010^°^'"; °' the d??a, 

•lirectly interested o^gardiat^o^!, a other 
related studies would need tote incliSeriX'^ conducted, 
extent are the results indicated ^ tjf l.«^h^ i ^""^* instance, to what 
encountered in the developing mtion^ ? ^' -PPlicable to the situation 
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44. Duriiig 1972, and in the light of response to the world appeal, further 

JhrS?^ri^' v^'.^'^'Ti'^ f^'' ^ interested SLtitioS, 

the effort of vrhich would need to be effectively guided by a coordinated 
structure of inter-disciplinaiy consultative panels of s^entists! 

45. Aware, as we are, of the complexity of organizing an effective 
research programme on this multifarious issue, it might seen premature to 
^rf 'ho^L!°'?'^i° ^i!"" ^ long-tenn research programme. Scientific 
work, however, is based on a process of successive approximation to r?ality 
and someone always has to cast the first stone. ■'^Wy 

46. With all due sense of limitation anql advance thanks for suggestions 
lor ^■;;^^^nt, & tentative proposal fiir i three-phased research programme 
is tuereiore made belowi 

47. It would first seem necessary to define the aim of the research 
programme. In our opinion, the definition might bei 

. , " To evaluate the present and the pos-sible ftibtir e liigiUcations of 
inadequate pre-^scnoox fe e ding in socially and ecd no mlcalLv (iLear^vPTW-.^a=> 7^ 
segmsnts^Lsgqie^y in all countries; and to ideniiiV, and when n^rZ^S^^r 
devE-Lop, T^ractical low- cost forma of r emedial ar.tinr.> ^ 

JJe^tjfo-Jo^. reason why it is suggested that the pjogramme should not 
be Ixraited to feeding up to a specific given age (say 2 or 3 years, when 
most neural developuent takes place) is» J * 

^J^^ that the ultimate purpose of the research, as we 
understand it, is to promote operational activity. The 
appropriate or— . "cut-off" point, it seems to us, is 

the day when ..ie individual first enters school to stay. 
Whether this wL 11 mean pre-primary or prLmary school, as* weU 
as the age at which this will happen, will sraiy considerably, 
from country to country and ccmmunity to coirounity, according to 
legislation and circumstances; but this matters littl«. 

As will be realized, the ascumption is that once school 
life takes over, adequate child feodin,? wil} become a responsibility 
more of the State than of the individual (this, of course, mighfc 
be a major assumption in developing countries). In any event, 
as the present paper suggests, what happens to growth of the ph-rsiral 
neural attribute after school entrance age is far less Importont 
than what happens before that ogs. 

Second^ wcrk on high altitude (Andean Indian) biology, our own 
observations amongst Guatemalan Indians, and talks with medical 
doctors who have worked in Africa, lead us to tentatively believe 
that the ryhhm of neural developnent (curve flatter than that in 
the graph, with ultimate potenticJ. unchanged) mig^t be slower for 
certain ethnic groups than for ethers. In other words ,"one of 
natiire'o wonderful corapexisations is, perhaps, to give the centrfd 
nervous system iriore timg to gr ow amongst individuals whcae ^oicebears 
have suffered, for repca^^d genei-afcions, from undcmouj-iehment. 



49. Nevertheless,while the research programme might ultimately have 

that the mcny proolems involved vail need to be studied not all at 
the same time, but in stages, for final establishment of certain 
scientific facts will doubtless precede others, 

^^^rn ^iJ^r'T?'^ ^^"^ tentatively proposed - as a mere basis for discus- 
a^ follo^'s: research programme might conprLse three main stages. 



51. PHASE I - rather pragKiatically - might compilsa t 

(a) drawing pa-eliminaiy conclusions from the limited scientific 
research work undertalccn in various countries, these last few 
years, in connexion with this subject; 

(b) eststlishing a mathodology for further, conclusive studyj 

(c) c-rp-irg out a world-wide research programme under optimal 
conditions (resources so far expended on this issue have been 
verj' small indeed). 



52. A starting point for task (a) above might be the bringing together of as 
much information as is available in the world today on the degree of malnutrition 
amongst children 5 years of age or less. One possibility would be to measure the 
degree of malnutrition using the malnutrition-degree coefficients designed by 
Gomez et al (cf , footcote 1/ of page 3 of the present paper) and which are as • 
follows J ~ 



53. First degree : body weight between 85 and 75 per cent of the average 

theoretic weight, for the age, of a well-fed child. 



5ii. 



Second degree j body weight between 75 and 60 per cent. 



55. Third degree j body weight less than 60 per cent, 

56, Thou^ these criteria were devised by Gomez et al as of the time of 

Advances in Pediatrics (1955) (cf , footnote V^age 3), his description of the 
effects of malnutrition, as of that date, can hardly be improved upon todayi 

" The adult's defense against dietary deficiency is manifested by inactivity, 
indifference to the environment, depression and apathyi children 
exhibit retarded development, weight loss, physical incapacity, emotional 
disturbances, and at times mental defects,,. The children show the 
same symptoms of chronic starvation as their parents: indifference, 
gloominess, apathy, fatigue, lassitude. 



" If the primary characteristic of the normal child may be defined as the 
uninterrupted process of ^rowth and development, that of the undernourished 
child is the arrest of this process - not only of growth in height, 
but of mental and skeletal development as well. 
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Onset of first degree malnutrition is insidious, and is generally not 
percaived by an unobservant mother or physician. There is no appreciable 
wasting, a decrease in the normal rate of weight gain for his age being 
almost the only sign. The slight manifestations of malaise, restlessness, 
an apparent intolerance for certain foods, muscular flaccidity, and a 
generally poor appearance receive little attention from parents whoso 
economic level is low. The first signs subsequently disappear and the child 
apparently adapts hluself to an inadequate food supply. But even at 
this stage, the most important characteristic of malnutrition - an increase 
m extracellular fluid - is already present. 

" In the absence of improved nutrition, or vath the appearance of a secondary 
cause of malnutrition, weight loss continues and second degree malnutritior 
Decomes estaVJished. In this intermediate stage some patients may manifest 
only an accentuation of the previous vague symptoms while others, particularly 
pre-school chil-dren, may present a clinical picture indistinguishable from 
that of third degree malnutrition. ... 

All descriptions of third degree malnutrition stress the presence of mental 
disturbances. Curiously, both marked apathy and marked irritability are 
fo'md concurrently. Somnolence and indifference, occasionally interrupted 
by monotonous crying or by echolalia especially in older children, are 
other features. Behaviour disturbances take a number of other forms i 
stereotypy, laceration of the skin or scalp, tearing and eating of clothing, 
and even coprophagy. A child with third degr ee malnutrition does not 
smile . . . " ' ' 

57. As millions of children have suffered from malnutrition every year over so many- 
years, it is surprising indeed that world conscience has taken so long to awaken to 
the issue. It is even more surprising that closer links have not been established, 
in the world's scientific mind, between aspects such as the effects of malnutrition 
on population growth because, in our opinion, the notion that better fed pM|d« 
will produce more children, is not necessaa^lly true, for one thing, healthier 
people^ not permanently on the verge of physical exhaustion, which to them means 
starvation or deaths, might be less prone to look upon children as a necessary 
extension of their capacity to labour. Also, only healthier farmers will be able 
to introduce the better technology which is imperative to survival of a large 
segment of the world's future population, even if the population growth rate is 
stemmed. Finally, perhaps human beings who live in an hostile and precarious 
environment fight against oblivion simply by having children, as many of them as 
possible, who are in fact a living protest of their right to remain on earth. 

All of these points are interesting, but they cannot be studied properly without 
a minimum of serious, statistically based scientific research. 

58. To our knowledge, one of the first surveys which shows in concrete terms exactly 
what the situation is in this field, in a given geographical region, are surveys 
carried out by the Institute de Nutrici6n de Centroam^rica y Panami (INCAF, Guatemala) 
14 which indicate that the human body is very hardy indeed, for 

1/ Established by the Cenoral American governments, the INCAP is 
administered by the Oficina Sanitaria Panamericana, which is the executing 
agency for the World Health Organization ir; Latin America, The INCAP 
has benefited from assistance froT. UIIICEr and private foundations, for 
r:-. search stvdieSo 
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3^^?L«?fv- children taken in by these surveys were found to have 
3^ tn ?hi r "^"f to the First Degre; (cf . para abovl). 

to the Second Degree • and ahmif '^<^ rnu4 1 K wuv^j, 

inthis group, had nof dJed S had Lt^diad 2 let) T^lM'Jl 
INCAP surveys are summarized in TaSe ?^h«w ^ I' f °^ 

fieurai Tokt- u f"" 5 bolow, and compared with population 

figures. Table $ should in twn be kuft in alnd when looking ^t^^ 

Table 6t Population by age groups I96O and 196^-1968, 
Table 7i Total enrolment t>y level of education - I96O, and 196^-1968, 
Tables 8, 9 and 10, Internal efficiency of primary education systems, 
and, returning to the situation in Central America taken as base, with, 

Tables 11, 32, 13, ll^ and 15, which respectively show the flow of 

?es'^T?Iv2v°^w??£'i^l'' 2"^^^^°^' Guatemala and Panama, 

iiiT'ii^^iX^rAz b: romp"s:rK — p^^i^i- 

60. contains f riraary-school flow diagrams for 

Brazil as a whole and for three main sub-regions of Brazil anH r«n h. 
used as a point of comparison with the Cent?al"„«^icln n^u^el, " " 
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(1) UN popidation statistics 

(2) INCAP: Evaluaci6n Nutricional de la 
Poblaci6n de Centro Amirica y 
Panami, 1969 

(3) Calculated by Office of Statistics, Jnesco. 
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Table 6 . Population by age group I960 3fKlsl965 - 1968 (in thousands) 



Major 
regions 



Age-group 



WORLD TOTAL 



AFRICA 



1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1968 



NORTHERN AMERICA I960 
1965 
1966 
1967 
1968 



TOTAL 



LATIN AMERICA 



ASIA 



EUROPE i USSR 



OCEANIA 



(ARAB STATES) 



1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1960 

1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1968 



2 981 621 

3 289 002 
3 355 108 
3 «2 m 
3 m 938 

269 577 
303 IW 
310 998 
319 051 
327 312 

198 675 
214 329 
216 915 
219 531 
222 179 

213 «2 
245 884 
252 941 
260 200 
267 668 

1 645 390 
1 832 923 
1 875 377 
1 918 864 
1 963 407 

638 801 
675 198 
681 002 
686 857 
692 764 

15 756 
17 520 

17 875 

18 238 
18 608 

(93 566) 
(107 045) 
(110 350) 
(113 758) 
(117 271) 



0 . k 



429 002 
456 944 
466 631 
476 651 
487 015 

47 259 
53 726 

55 177 

56 667 
58 197 

22 611 
22 706 
22 328 
21 956 
21 590 

35 692 

40 644 

41 741 

42 867 
44 024 

259 352 
275 529 
283 434 
291 582 
299 981 

62 176 
62 269 
61 865 
61 477 
61 104 

1 912 

2 070 
2 086 
2 102 
2 119 

(16 466) 
(19 402) 
(20 036) 
(20- 689) 
(21 365) 



5 - 9 



368 418 
407 593 
412 788 
418 143 
423 662 

37 381 

42 256 

43 456 

44 690 

45 958 

20 861 
22 786 
22 805 
22 82* 
22 843 

29 703 

34 492 

35 420 

36 373 

37 351 

219 646 
244 181 
247 239 
250 395 
253 653 

59 122 
61 951 
61 906 
61 063 
61 823 

1 705 
1 927 
1 962 

1 998 

2 034 

(13 216) 
(15 321) 
(15 830) 
(16 374) 
(16 929) 
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10 - 14 



317 578 
363 347 
370 691 
378 195 
385 870 

31 817 

35 901 

36 828 

37 779 

38 755 

18 661 
21 006 
21 384 

21 768 

22 159 

24 907 

29 372 

30 277 

31 210 

32 172 

186 811 
216 078 
220 675 
225 371 
230 169 

53 805 
59 242 

59 736 

60 233 
60 736 

1 577 
1 748 
1 791 
1 834 
1 079 

(11 219) 
(12 879) 
(13 287) 
(13 707) 
(14 140) 



15- 19 



269 301 
313 399 
321 851 
330 580 
339 590 

27 510 

30 931 

31 702 

32 494 

33 306 

14 856 

18 826 

19 272 

19 729 

20 196 

20 946 

24 528 

25 382 

26 265 

27 178 

160 045 
183 705 
189 061 
194 597 
200 321 

43 880 

53 797 

54 709 

55 016 

56 876 

1 264 
1 612 
1 645 
1679 
1 713 

(9 572) 
(10 943) 
(11 275) 
(U 616) 
{11 967) 



20 . 24 



252 248 
264 106 
272 213 
280 601 
289 281 

23 786 

26 600 

27 240 

27 896 

28 569 

12 346 
15 060 

15 789 

16 554 

17 357 

17 933 

20 587 

21 258 

21 950 

22 665 

143 760 
156 735 
160 P92 
165 367 
169 861 

53 325 
43 816 
45 563 
47 398 
49 324 

1 090 
1 308 
1 371 
1 436 
1 505 

(8 171)1 
(9 257) 
(9 543) 
(9 837) 
(10 142) 



Soirrce: m statistics, 
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Table 7 . Total enrokent by level of education - I960, and 1965 - 1968. 



Major regians 



KORLO TOTAL 



1) 



AFRICA 



1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1968 



NORTHERN AKERICA I960 
1965 
1966 
1967 
1968 



Nuober of pupils enrolled (in thousands) 



TOTAL 



% 

increase 



LATIN AFRICA 



ASIA 



1) 



EUROPE S USSR 



1960 
1965 
1966 
1967 
1968 

1960 
1965 
1966 
1967 
1968 

1960 
1965 
19C6 
1967 
1968 

1960 
1965 
15i6 
1967 
1968 



(ARAB STATES) I960 
1565 
1966 
1967 
1968 



OCEANIA 



323 587 

m 132 

405 

W3 619 
i,59 

21 238 

29 861 

30 975 
32 758 
34 421 

48 719 
57 370 

59 187 

60 269 

61 866 

31 425 
42 290 
45 099 
47 758 
50 851 

110 691 
148 301 
157 802 
164 194 
171 437 

108 208 
129 343 
131 731 
134 400 
136 615 

3 306 

3 967 

4 105 
4 240 
4 409 

(8 585) 
(12 61j) 
(13 122) 
(13 748) 
(14 396) 



First % 
level increase 



4.9 
4.2 
3.6 
3.6 



7.1 
3.7 
5.8 
5.1 



3.3 
3.2 
1.8 

2.6 



6.1 
6.6 
5.9 
6.5 



6.0 
6.* 
4.1 
4.4 



3.6 
1.5 
2.4 
1.6 



3.7 
3.5 
3.3 
4.0 

(-) 
(8.0) 

(4.0) 
(4.8) 
(4.7) 



243 487 

i299 337 
311 700 
320 814 
330 832 

18 931 

25 924 

26 748 

28 028 

29 322 

28 838 

32 855 

33 606 
33 360 

33 201 

26 973 

34 704 
36 653 
38 288 
40 751 

87 236 
113 876 
121 516 
126 860 
132 567 

79 106 

89 329 

90 458 

91 475 

92 142 

2 403 
2 649 
2 719 
2 783 
2 849 



4.2 
4.1 
2.9 
3.1 



6.5 
3.2 
4.8 
4.6 



2.6 
2.3 
-0.7 
■0.5 



5.1 
5.6 
4.5 
6.4 



5.5 
6.7 
4.4 
4.5 



2.5 
1.3 
1.1 
0.7 



2.0 
2.6 
2.4 

2.4 



(7 177) (.) 

(10 034) (6;9) 
1(10 3C0) (2.7) 
((10 708) (4.0) 

(11 ni6) [2.')) 



Second level 
(general, 
vocational and 
teacher traininq 


increa; 

) 


inira 
3 level 


increase 


68 926 




11 ML 




93 788 


6.4 


18 007 


10.0 


96 713 


3.1 


19 992 


11.0 


101 268 


4.7 


21 538 


7.7 


105 651 


-♦.3 


23 115 


7.3 


2 115 








3 615 


11.3 


322 


10.9 


3 893 


7.7 


334 


3.7 


^ 373 


12.3 


358 


7.2 


^ 715 


7.8 


383 


7.0 


16 156 




J lO 




18 665 


2.9 


5 850 


9.4 


18 855 


1.0 


6 726 


15.0 


19 5'f7 


3.7 


7 ;62 


9.5 


20 674 


5.8 


7 991 


8.5 


3 885 








6 69^* 


11.5 


892 


9.5 


7 468 


11.6 


978 


9.6 


8 365 


12.0 


1 105 


13.0 


8 847 


5.8 


1 253 


13.4 


21 12 S 








30 703 


7.6 


3 722 


11.8 


32 105 


4.6 


4 181 


12.3 


32 724 


1.9 


4 590 


9.8 


33 962 


3.8 


4 908 


6.9 


24 644 




4 457 




32 983 


6.0 


7 031 


9.6 


33 214 


0.7 


7 565 


7.6 


35 018 


5.4 


7 907 


4.5 


36 112 


3.1 


8 361 


5.7 


801 




102 




1 128 


7.1 


190 


13.2 


1 178 


4.4 


203 


9.5 


1 241 


5.3 


216 


3.8 


1 341 


8.1 


219 


1.4 


(1 248) 


(-) 


(160) 


(-) 


(2 290) 


(12.9) 


(263) 


(12.6) 


(2 52^) 


(10.3) 


(295) 


(2.1) 


(2 7;4) 


(8.2) 


(306) 


(3.V) 


(3 041) 


(11.2) 


(339) 


(lJ.8) 



ERIC 



1) Not including Cl.lna (naiiland), Defsocratic Pecple-s Republic of Korea and Oefnocratic Republic of 
Viet-Naa. 

^r.mpile^ Office of iti^tistics, Unesco, 
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Tables 8, 9 and 10: Internal afflciancy of prlmry -iducatlon systems 



1. The 1969 survey of educational wastage by the Office of Statistics of Unesco 
allowed a depth analysis of the educational systems of 55 countries. The 
coverage was limited f ,,r that survey to the first and general seco nd levels of 
iH^r '° 1967/68.— migh t\e interesting to give an 

idea of the relative ip-portar.ce of the coverage, by regions, as follows: 

Table 8 , 



Major 
Regions 


Number of 
countries covered 


% of school population at 
the 1st level in those coun- 
tries, compared with total 
in the Continent (I965) 


Africa 


18 


36.7 


Latin America 


15 


77.9 


Asf a 


15 


71rO 


Europe 


11 


1^5.7 



2. Two major results appeared from the study j 

(1) There are two quite distinct features of wastage- name^ repetition and 
drop-out - and they sometimes work in very different directions^; 
Separate profiles for both factors are thus essential for a meaningful 
system analysis as well as for the evaluation of the cost of wastage - 
evaluated in the study in non-monetary tenns, 

(2) Wastage indicators have a concrete meaning when considered within the 
context of each educational syster., and, therefore, any comparisons or 
generalization could lead to misunderstanding. 

X For the purpose of the survey, " Educational Wastage" was defined as: 

"Incidence in a country's educational system, from the point of view of ii^s 
efficiency, of factors such as premature school leaving and retardation or re- 
petition". Drop-outs are st-tistioally counted as a waste, even if, after several 
grades, the pupil who drops-out without concluding the cycle did in fact gain a 
basic knowledge that raised his level of educational attainment. The level of 
attainment is linked to the concept of stock while the measurement of wastage 
must be directed towards the dynamics of school populations, i.e. towards their 
flows. Similarly, repetition is a waste because repeaters reduce the intake 
capacity of the grade where they repeat, thus preventing other children from 
entering school (or oause crowding of classrooms) and consequently increasing 
the costs of education. 
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k, The cost of _ wastage , in non-monetary terms is estimated per successful com- 
,1 ^ n^®"* through the relationship "Punl-years invested/Normal duration", 
called "Input/output ratio". In a systei, working under optimum conditions, this 
ratio should be 1.00 and, thus, the difference between the derived ratio and this 
optimum is the excess in " cost ". 

5. First Level 



Input/output ratios 



Table 9 , 



Countries in 
Major Regions 


Range of 
input/output ratios 


Median 
input/output ratios 


Africa 


I.2I1-3.55 


2.00 


Latin America 


I.53-2.I12 


1.90 


Asia 


1.0O-2.1|8 


1.31 


Europe 


1.00-1.56 


1.20 



The above ratios show that, for instance in Africa, the median "cost" to tiie 
system per successful completer was double the prescribed one. In other words 
only half of the cost was effective since repetition and drop-out were respon-' 
sible for the other half. For a full view of the internal efficiency of the 
educational system, it is necessary to combine these ratios with the estimated 
output from the system or, their complement, the overall drop-out, as shown 
below: *^ ' 



Estimated per oent drop-out in cohorts entering school around i960 

Table 10, 



Countries in 
Major Regions 


Range of 
drop-out 


Median 
drop-out 


Africa 


26.2 . 81.3 


5^.0 


Latin America 


33.1 - 7h.7 


61.6 


Asia 


0.7 - 64,0 


20.2 


Europe 


0.7 - U8.3 


18.3 



6. Due to the complexity of "wastage", any generalization could be mislefMiing. 
The above tables show the wide range for each indicator (somewhat distorted 
in the case of Asia, where k countries studied have systems of automatic promo- 
tion), which give some idea of the problem at the regional level. 
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7. The indicators derived as stated in the survey, can be properly interpreted 
only if related factors are considered, such as: actual capacity of the 
school systems (which in some cases do not allow enough promotion), overall in- 
take etc. As the ratios are expressed in percentage terms, their meanings are 
naturally not the same for countries with a very high enrolment ratio as it is 
for those with a low one, where both "cost" and drop-out should be lower. 



Prepared by. O^fi.-e of Statistics, Unesco, 
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COSTA RICA - Flow Diagram; Primary Education, Urban & Rural 




Evolution de la cohorte - GF 

12 3 4 



1000} 



T 



116 



884 

T 

68 



796 

T 

88 



708 — "I 617 572 



45 



Dur^e en ann^es 


Ann^e d'6tude 


GF 


G 


V 


1 


1 438 






2 


1 100 






3 


949 






4 


793 






5 


658 






6 


582 






Total 


5 520 






Sortants 


572 






E16ve /Annies 


9.65 






Input/Output 


1.61 







Source: Office of Statistics, Unesco 



TABLE 12 
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1964 



1965 



1966 



1000 



203 



293 



100 



s58 



24 



458 



-3' 



v311 



261 



104 



32 



.75 



311 



.2« 



^235 



235 



35 



110 



40 



,20 



235 



212 



181 



114 



181 



182 



053 



47 



1G6 



^36 



47 



152 






12 




165 






13 




102 





140 



152 



94 



47 I — ^ 47 
— I 
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Evolution de la cohorte - GF 



1000 

1 



681 

T 



319 84 
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1 2 3 

|lOOO[ — ^ 1 694 ' ^ 

i r 



611 



83 



3U6 
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1 2 



66 
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526 

T 



433 



J 

34 




545 

T 

56 



489 



20 



460 




411 



82 74 «2 



38 



Dur^e en ann^es 


Ann^e d'^tude 


GF 


G 


V 


1 


1 4i7 


1 438 


1 395 


2 


855 


874 


838 


3 


696 


711 


j 683 


4 


608 


631 


591 


5 


5J6 


541 


498 


6 


466 


496 


441 


Total 


4 558 


4 691 


4 446 i 


Sortants 


433 


460 


■I 

411 j 


Eldve /Annies 


10.52 


10.20 


10.86 


Input/Output 


1.75 


1.70 


1.81 



Source: Office of Statistics, Une 
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'^'^^^^ ^T-OW Diarram^ Primary Education; auaterr^]- > -/rb^.n Rirls and ^oys 



1962 



1963 



1964 



1965 r 



1966 



1967 



1000 



295 



86 



25 



514 
253 



88 



30 



382 



244 



105 



NT 



^167 



294 



228 



\226 



1" 


V 


I.. 


\191 


35 




106 


1 






1-3 








41 


-J 











203 



199 



.86 
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176 



35 



89 



38 



Evolution de la cohorte - GF 
12 3. 

[i^-[]2r}^ 



271 70 

Garcons 
1 2 



[ >34j^ 4J6 



1 i i I 

«9 75 55 



546 



259 

Filles 

1 2 



1000 



^UO — 714 — ♦ 651 



36 

5 
518 



59 



I 

39 



510 



479 



Our^e en ann^^es 
Ann^e d'<4tudej^ GF j G j f 



1 


j 1 406 


" 1 416 


■ 1 304 


2 


j 885 


1 901 


868 


3 


j 766 


775 


75-* 


A 


669 


686 


G47 


5 


568 


583 1 


551 


6 


511 


525 , 


489 


I 

Total , 


4 805 ] 


4 886 


4 703 


Sortants . 


4 96 


510 ; 


479 


Klt'vo /Annies j 


9.69 j 


9. 58 I 


9. 82 


Inpjt/Output 1 


1.61 


1.60 i 

L 


I. 6-; 



source I 



Office of Statistics, Unesco 
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oiulion de la cohorte - GF 
12 3 4 

468 [ ~- »| 249 



1000 F— 



98 



48 



r n 



35 



S32 219 

Garcons 
1 2 



151 



SO 



[lOOo] * j 482 I — » | 261 —> 102 | — '► j 50 | — » 38 



S18 

Filips 
1 



I lOOoj— »[ 446 [ — 228 



T 
l 

218 




I 87 [—^1 42 

IT V 



30 



Dur^e en ann^es 


Ann^e d'^tude 


GF 


G 


F 


1 


1 3'92 


1 398 


1 


379 


2 


576 


597 




545 


3 


280 


296 




256 


4 


i:7 


ill 




96 


5 


51 


53 




44 


6 


35 


39 




30 


Total 


2 441 


2 494 


2 


350 


Sortants 


35 


38 




30 


Elfeves/Ann^es 


69.74 


65. 63 


78 


.331 


Input/Output 


11.62 


10. 93 

1 


13 


.06 



Sourcei Office of Statistics, Unesco, 
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TABIL 15 

PANAMA. Flou diagram: Primary education, rural bo^s and girls 



I960 



1961 



1962 



1963 



1964 



1965 



1966 



1000 
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101 



24 
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333 



I V2 
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i ,15 
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40 
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47 
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253 




35 


\107 




49 


63 
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\43 




29 



\109 



170 



X 



128 
14 . 



204 



143 



75 





128 


> 118 


\156 
^« N 


— 1 1 

|10 






166 


— -* 153 


XI1 1 




13 




124 


113 






t1 






69 
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Evolution de la cohorte - GF 
2 3 



1000 



T 

i 

145 

Garcons 
1 



855 



1000 



2 
846 



154 

Filles 
1 



146 



1000 [-- 



725 

T 



869 — 



1 

131 



759 




631 


J 




1 



598 




506 


1 


J 


1 



453 



3 


4 


5 






572 




480 


— > 430 


128 


i 

92 


1 

50 





535 



478 



Dur^e en anr<5os 




Ann<5o d'^tudp 




G 


I' 


1 


1 512 


1 545 


1 477 ^ 


2 


1 05P. 


1 050 


1 064 


3 


910 


898 


920 \ 


4 


723 


706 




5 


592 


573 


C12 ' 


6 


487 


464 




511 1 


Total 


5 282 


5 245 


5 339 


Sortants 


453 


1 

430 ! 


478 


Elove /Annies 


11. 66 


12 20 


11. 17 


Input/Output 


1. 94 


2.03 ! 


i.8r, 1 



Source: Of^-ice of Statistics, Unesco 
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PABLE 16 BRESIL. 



Flow diagram: Primary education, 

Urban & rural, boys u girls 



1 2 

^346 



1966 



1967 



1000 



288 



364 



87 



177 



26 



66 



23 







254 




43 


166 




26 


74 




13 


29 



\173 
,25N 



173 



133 



65 



153 



118 



57 



28 



28 



NORD-EST 



Evolution de ta cohorte - GF 
1 2 3 



TOTAL 



SUD-EST 



1000 



513 



439 



r 1 r 

487 
1 

{iooo| - 



74 

2 



654 

r T 



346 
1 



80 

2 



101 



356 



473 



1000 



313 



245 



667 
1 



NORD-OUEST 1000 



66 

2 



ss 
3 




375 



295 



r ^ 



190 



229 



62S 



66 



Dur^e en ann^es 


Ann^e d'dtude 


TOTAL 


S-E 


N-E 


N-0 


1 


1 401 


1 493 


1 283 


1 268 


2 


630 


815 


365 


438 


3 


523 


691 


280 


337 


4 


399 


531 


211 


254 


Total 


2 953 


3 530 


2 139 


2 297 


Sortants 


356 


473 


190 


229 


Eldve /Annies 


8.29 


7.46 


11.26 


10.03 


Input /Output 


2.07 


1.87 j 


2.81 


2.51 j 



Source: Office of Statistics, Unesco 
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61» Assuming that the data contained in the above tables is sufficiently 
suggestive to urge further comparative study, it would still remain to ' 
evaluate the few studies which have been carried out wii-h a view to raeasurinr 
the actent of mental retardation induced by malnutrition, if onlv as a means of 
developing the improved methodology mentioned in parapraph $1 (b) o^ the nresent 
paper. These specific studies include the following; 

tl;,M~^^^ff- Najdanvic presented evidence showing that Yugoslav 

children who had teen seriously undernourished in infancy were foundlt 
school-r.ge to have normal physical characteristics but subnormal mental 
capacity (cf . Graph on page 12 of the present paper) 1/ 

■ fio^ ' ^"' Hie, Jan and Giok studied a group of Indonesian children 

2ior 7i +r^''+ J ^ nutritional history and nutritional status 6 years 

prior to the study were known. On the basis of the intelligence quotient^ using 
JStonec^Srf'r °^ ^-^-1- -^''^ Goodenough, it was found that'the chi dr^'f 

^^"^ P^y^i^^^ development, could be 

sSis dtl;^ .h ^''"^^'^^ °" ^^^^^ °f ^h-i^ nutritional 

status during the pre-school years. The lowest values were found in children 

d^^ n^lh^rtrl"""''' ^^''^'^^^ ''^^ °' A deficiency 

during th3 2 to 4-year age period and the highest in these who had never been 
diagnosed as malnourished. 2/ 

iP "l^gQi Champakam, Srikantia and Gopalan studied nineteen Indian 
children successfully treatei. for kwashiorkor to see the effect of early 
malnutrition on growth and mental functions. A significant difference was 
found between the performance of the control and the experimental s^ibjects 
with regard to the intelligence tests . Intersensory organization was 
poorer m the experimental subjects than in the control subjects. The 
retardation was noticeable mainly with regard to perceptual and abstract 
abilities. 3/ 



ZeZinflZn T^'l"' -i-^-tion early in life are ha^dSpp:' in 
c^^a? ;f Sledl ::fnfb?f .""i^'f '^^^ "^^^ '° profi?'fro= the 

socio.^oL\^°g:up^irs^ff^c:i::;^V"°^^ -d to their 

y Cabak, V. and Najdanvic, R. 1965. Effect of undernutrition in 

Lo lt.°'' P^y^i^^ an^i niental development. Arch. Dis. Childh. 

- L.T. 1967. Evaluation of 

mental development in relation to early malnutrition. Am. J. 
CI. Nutr. 20: 12: 1290-12S4, 

3/ ChampaJcam, S., Srikantia, S.O. axid Gopalan, C . 1968. Kwashiorkor 
and mental development. Am. J. CI. Nutr. 20: 8: 844-852. 

malnutrition. Jto. J. Dis. Child. 120, mUw^ ™" 
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InlwHTv,'" ?°^°^°f^'^^ ^^^^''-^^ °^ studies is that they 

chiMrenVs ' n f have also been based on the measurement of 

iLiance th^t Jh'f f ^^"'^^ development, exist (we understand, for 
Health luf '^'^ ^^^'^^^^ "^de by Ministries of 

2'?e L of^everr "r'^'Tf?'"'"' ""'^^ ^o^^^rned with the 
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scIe-^tSL - fLf ^ is world-wide recognition - intuitive if not always 

-.that the implications of malnutrition amongst very young 
infants are indeed frightening. A. of 1965 Scrimshaw and Beha? (the first 

?rS)^?fTme7th::r^ °' ''''' ^--^^ 

"Malnutrition in the early life of experi-nental animals has a direct 
effect on subsequent function of the central nervous system. This is true 
for both protein malnutrition and severe underfeeding, and also for some 
vitamin deficiencies. Predictably the effect varies with the kind and 
severity oi deficiency, the species studied, and the tests employed. 

J^'p^^^J+n "'''^ "^^^ PiS^' ^"<i hamsters. 

As expected, delxCiencies induced in the experimental animal soon after 
birth have more of an effect on leaj-ning and behavior than those 
initiated at the end of normal lactation. 

The fetus is much less vulnerable to the effects of malnutriticn than 
the newbor i because of its ability to gain nourishment at the expense 
0. the mother. Intra-uterine malnutritjon can result from placental 
abnormalities but rarely fromnaternal dietary restriction. Thus 
malnutrition of the mother during pregnmcy has little or no effect on 
the birth weight of the young or on their subsequent growth and 
development if nursed by a well-fed foster mother. If the deficiency 
.'nt^lTf '"^ lactation, however, prior nutritional deficiency of^he 
f P^^^"'^ ^ profound effect on subsequent events. 

Phis IS mainly because the offspring of nutritionally deficient mothers 
--e born with smaller stores of a number of important nutrients and are 
therefore more readily and seriously affected by dietary deficiencies 
oixer birth. 

The mill: of nutritionally deficient mothers is affected both 
quantitatively and qualitatively, and breast feeding under such 
circumstances fails to compensate fully for the poor stores. TiiUB, 
even If maternal malnutrition has produced no irreversible damage to 
the fetus, it can still exert a significant postnatal influence in 
experimental animals and in hunan populations . Moreover, a mother 
raai-.iouri3hed during pregnancy does not herself become well nourished 
immediately upon being given a good diet after parturition. In such 
cases, a carry-^vcr effect is observed; the young grow and develop 
leoa well than those of mothers well nourished throughout pregnancy 
and lactation. Maternal malnutrition must, therefore, be taken into 
account m the design of clinical research even when the primary 
objective is the study of postnatal malnutrition." 1/ 



1/ ScriiBhaw, N.3, and Behar, M. 1965. Malnutrition in t.nderdeveloped~" 
countries. New Engl. J. Med. 272, 137-Uii, 193-198. Dr. Scrimshaw has for 
rZ.'^fUr^' °' "»^^ed Nation; Pr^t^in Mvlsory^ 



i 
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hJ^^dl/f.^^ n surmised, the trend for world-wide recognition could 
hardlyfail to lead to multidisciplinary efforts, and it is in this 
connexion that Unesco's first involvement in the issue arose, on the 
occasion of the Symposi'im on Brain Resear^.h and Human 3ehavious held at 
Unesco House on March 1968. The Symposium's Round Table ivfon 

The inauence of nutrition and en-rLronment on brain functions", chaired 
by Dr. C. A. Canosa of the INC/iP, Guatem.-la, concluded the followingt 

"A^neralconssnsus was reached on t be c lose and direct in flupno^^ of 

nutrition on brair. development, parti o7;^r>;r^jrJi^^2^^^^^^ 

^riods, during vhich the brain attains a maximal rate oFeroirth'^d 
the whole further development of the animal is determined. 
Malnutr;.tion during these perirjds results in retardation of growth, 
m loss of the mental potential existing in early age and in a 
a decreased ability to solve complex problems. 



Parallel to the dietary requirenents, there exists the need of m 
adequate external environment for the fall achievement of mental 
potentialities. "Sociological malnutrition" during developmental 
periods leads alro to poor mental performance and to behavioural 
dio-turbances later in life ."^Z 



65. Those who are interested more specifically in educational matters 
could thais, in turn, hardly fail to question their^elves as to the educational 
imolications of malnutrition. Curiously enough, while the "exact" scientists 
have gon3 out of their way to try to look into these matters, surprisingly 
little has been done with a like aim by the social scientists. Yet, to che 
extent that the social scientists can, do or must rely on the Judgement of 
highly trained observers, they should be able to confirm the general thesis 
Indicated above, at least — and, later — to pinpoint the various implications, 
not the least in the field of education itself, affected in many ways. 

60. r-aiiinj; any large-scale study on this matter which might have 

been undertaken without our knowledge, reference can at least be made, for 
the moment, to a research study - the limitations of whic!.. we are all too 
aware — which was undertaken by the author of the present paper during 
the three-year period du ing which he served as Unesco Chief of Mission 
in C«ntr*l :c~:xca awi "'ananui. This study was triggered by advance news of 
the extremely distressing results of the INCAP 
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1/ 



Pinal Report of the Unesco Symposium on Brain Research and Human 

?^W?T;oSf ^^'^5 ^^^'^^ ^5^^- document 

bO/filJ/7 page 5. 
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svTvey, to which reference is made in para. 56. It consisted of the 
following: during trips to several countries of the area, about 50 prim 
schools m isolated rural areas (often very visible from the road as one 
drives past) were visited without prior announcement, for the explained 
purpose of donating posters and information about Unesco, to the school. 



67. These donations were always extremely well received, enabling a friendly 
talk to be engaged with the teacher, in rhich che (sometimes he) was asked to 
call over her brightest pupils. We were on those occasions able to ascertain 
that these uFually looked fairly healthy. After having talked to tlie 
brightest pupils a little, the question was askedt Do you have "problemas 
de eiucacifin especial", or, in other words » "Is assistance required by some 
of t.ie pupils in your class of a special type extending beyond the instruction 
you yourself can gi^e and are equipped for ?" The answer usually was : "If 
you knew I" And it would become apparent, from what the teacher said that she 
considered that a sizeable number of children in her class were indeed in 
need of speci al education (though she knew there was no hope that it vrould 
become available h Most teachers added that these pupils would doubtless 
drop out of school "in the second semester or next year", or repeat class 
(some had done so for 3 years running). 



38. The teacher was then asked to call over some cf the children in this 
category, and it was obvious (even to someone with limited medical training) 
that the oven^helming proportion of them hsd s'offered severely from 
malnutrition and were sub-standard in size. Far from us to suggest that this 
random and somrwhat sub.iective survey is conclusive arA, to viae an 

"The significance, if any, of these findings 
is pure speculation". But the reader should Imow that the conviction of the 
importance ol the child malnutrition problem that we gathered from this 
survey (now three years eld) remains so vivid that it is the sole force 
behind the writing of the present paper. 

69. The question is I Where does Science go from here, in connexion with 
this issue ? 



70. The studies carried out by Dr. Craviot-o, the INCAP and the Univsrsity 
of Manchester suggest, in our opind.on, that moi-e research is needed, at an 
international scale and according to a methodology worked out in advance and 
accepted hy all concerned, to evaluate the factors which lend themselves more 
easily to evaluation. These factors might include simple comparative 
anthropometric measurement and comparison of the ill-no iirished and wo].l- 
rouilched, vrLthin a givep specific group (using the well-noui'ished in the 
group as a "standard" i/) together with chemical analysis of various t.-zpos and 
othor possible means of "physical" evaluation, under coirparable environmental 
conditions. 



1/ There would^in our opinion, be little point in measuring Sf-xedish tots, 
for instance, against Vietnamese lots, because their average sizes are not 
similar. 
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71. Perhaps it would be possible, as the end i«e3ult for these studies 
to establich, for as large as possible a number of countries, comparable 

minimization indices of child gro^rth" corresponding to 3 degrees of 
malnutrition sUch as those indicated in para. 54. Frxjm that moment on, 
pedagogues and educational planners, amongst others, would possess a 
powerful new tool to help them in their work. For instance, educational 
plans and programmes for comtries v/ith very high indices of "child 
minimization" would not be conceived in the same way as those where 
malnutrition amongst children is very low. 

72. At not very great cost, it should moreover be possible to establish 
r.^k and multiple correlations between data on: (a) "minimization indices 
of child growth"; (b) income level; (c) place of residence (urban/rural)- 
(d) extent to which women's edi-co.tj on is available and includes the ' 
teaching of nutrition] (e) general protein availability; (f) extent 
to which meclcal services are easily within reach of expectant mothers and 
infanta ; {g) availability of general adult education; and other related 
factors. 

73. PHA2_E_1I - The influence of envircnmental factors on education is so 
strong, however, that in our opinion this should be the subject of special 
Ptudy, which mieht constitute Phase II of the research programme. 

74. Phase If would be initiated, as might seem feasible and poss-^ble, 
either concurrently vath Phase I, or subsequently. Its objective would 
be to seek ans\-fers to the following type of question: 



76. 



Assu ming that a ch iM has not suffere d from ma lnutrition, to what 
extcab i s emi ronn.e nt~(in the widest 'sense or the til^ T-^To'^liHtible 
I°:^JihatJie le a:-ns and in w hat ways? Ho w does tnis coiT jare vritH~tEB 
s ituation for unrler nou fi3lTed~cHiIdren ?~~ 

In particular , does im favourablft n-r hnst.-iio 

e^^.r'^""ig nti:/for repeated generations, lead to funct:)onal 
adautation of neuro»][ ia:yTcholoc^ cal atbltada ^ to a f7ii^..Qr. ^Li«l 
level? ^ — 
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77. •Shou:.d the answer to the preceding question be affirmative t 

- Can re-adaptation to the optimal level be achieved w i thin a singl e 
generation, or does r e-adaptation require a sloWf irij+j -generation 
process? What i_3 jbhe ..TOWfJjn^i^ve^^^ Ihis^-ada^.itio^ 

78 Aware as we are, of the huge challenge posed by these questions, we do 

not at the same ti:ne believe them to be beyond the peach of present s.i.ntific capability 

In any event, efforts to carry out the required research should be made * 

Humaraty needs to evaluate what the cumiaative effects of economic and 

social disadvantage are, in connexion with performance of the human body 

and r^ural system. 



T/ For instance, abnormal conditions such as those created bv war, slavery 
or trade isolation, which might have long-lasting nutritional effects. 
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79. The problems posed by planning of research in Phase II are so complox 
that thejr would doubfess need particularly careful study before an international 
research prograjnine - likely to be lon^: and cobtly - coul-^ usefully be emb^iriced 
upon. The required research clearly ccnnot be left to the educators alore. 

The combination of kiiowledge on genetics, health, nutrition, molecular biology, 
biochemistry, human comn;unication (both inter-personal and mass), emdronmenual 
physiology and environmental psychology would seem to be of salient promise. 

80. P HASE III - Even then, much importoiit research would in our opinion 
remain to be done ir connexion with tha j.ssu-j. Ultimately, this is a problem 
which historians, statesmen, economists, sociologists and - last but not laast - 
philosophers, should think about. 

81. Who knows, perhaps what we arc here touching is the very essence of what 
has made world history, the rise and fall of empires, airi that mere fragment 
of history with which we are more familiar and which has split the world in 

two differently developed segments? Has the emergence of all great civilizations 
not been linked to the availability of food, or to the search for food? Ai'ter 
all that has been written (and theevren more that has been said) about 
underdevelopment and its causes, could it be that the food assimilation 
systems of unborn babies and of young tots are the shortest road to development? 



III. POSSIBILITIES FOR IMMEDIATE CORRECTIVE ACTION 



82. In our opinion, only a comprehensive research programme such as 
mentioned above would enable a well-thought out and adequately balanced 
progi'amme of remedial action to be undertaken, in connexion with the issue 
discussed in the present paper. 

83. Nevertheless, a great many elements for corrective action are already 
at hand, both in terms of institutional capability and of existing scientific 
knowledge (for instance, for the production of inexpensive, protein-rich 
infant foods). It would therefore seem evident that no efforts should be 
spared to take full advantage of immediately available operational 
opportune "^"^es. 

84. The scientific cominmunity as a whole should, in our opinion, be invited 
to take swift action, to the full e::tent of its possibilities. 



85, In so far as concerted action by the United Nations family of 
organizations is concerned, immediate attention to the problem waa called 
for by the United Nations Advisory Cornmittee on the Application of Science 
and Technology to Development, at its twelfth session (Addis Ababa, 
24 November - 5 December 1969). Aftex** consideration of a report from the 
FAOATiC/UNICEF Protein Advisory Group (PAG) and progress reports submitted by 
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various agencies including Unescx), the Coirrrdttes is3ued a statement 
insisting "on the necessity of adequate protcm for prc-schcol children 
receiving the highest priority in all programmes air,ied at meeting the 
piotein crisis". 



86. One measure of concrete remedial action suggested by the Committee 
is the establishment of a "protein promotion fund" which, it stated, 
is necescaiy in order to bring an adequate level of resources to bear on 
the protein problem". 



87, The Committee moreover appealed to the United Nations Development 
Programme to study the possibility of supporting research "of broad 
interest to many de^-eloping countries", in relation to the protein probL 
even if such research were to be undertakan by research centres outside 
the developiiig couritrleE, 



88. It is to be hoped that Unesco will be closely associated with the 
execution of such measures. As the present paper indicates, the Organizati 
IS directly connected i-rLth the problem because it is the fooal point in the 
United N£.tions system for promoting scientific policy, Moreo'/tr, as stated, 
ma?-nutrition problem seriously inhibits and minimizes educational effort. 



89, Last - and perhaps most important - only parents (particularly 
mothers) are in a position to significantly -improve child nutrition, 
particularly during the early stages of life. 



90, The "brain grcrtih issue" right therefore, in our opinion, ultimately 
be related to the problems of adult education more than to tlie protein shoi-tage. 
Some voices have already pointed out that a fraction of the protein available 
to disadvantaged communities could suffice to meet the needs of exj/ectant 
mothers and of -very young children, pr-^vided thp-^e protein cop.snmqrs were 
given sufficient priority over other consumers. 



91, The same voices have expressed the view that even if protein should 
become available in plentiful and cheap supply in developing communities, 
there is a real danger that it might fail to reach expectant mothers and 
yo-ang children, because of prevalent unscientific habits of food preparation 
and distribution, down to the family levels 



9<:. Among measures for corrective action, .nations might therefore wish to consiri 
an intensification of their efforts to incorpoi-ata tht teaching of nutrition 
not_ only within the scope of adult education prograi.mies, but at teacher 
training schools and at pre-primary, prim.iry and secondary schools. 

The required action programmes ar. of gr.at magnitude, since the numbe- of 
people involved - as suggested bj Table 17, is huge and fast growing. 
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Notes on Tqble 1? 



1| The percentage of adults, i,e, persons aged I5 and over who are illiterate, 
has fallen in the ten-year period between 196O and 1970 from 59 ot^ j>h.2% 
(see Table ik). However, because the total adult population has risen by over 
kOO million in the sanie period the actual number of adult illiterates has risen 
by nearly 50 million. Oil the other haiid the number of adult literates in the 
world has risen during the ten- year period by over 350 million. It is interest- 
ing to note that "the 1970"world figure* o?" 785 million illiterate adults is a 
little more favourable than the earlier projected figure of around 8OO million. 
The reduction in the illiteracy rate between i960 and 1970 has been somewhat 
faster than that observed between I95O and I960. 

2^ The highest illiteracy rates are found in Africa and the Arab States 

followed by Asia and then Latin America and this order has not changed from 
i960 to 1970. All four regions lowered their illiteracy rates by between 7 and 
9 percentage points during the period. However, this meant that whereas in 
Latin America their rate was reduced by more than a quarter, in Africa and the 
Arab States there was a reduction of only 10%. 

5. As can be seen in Table I5, the present male adult illiteracy rate is now 
28.0^ (falling from 55*5?^ in I96O) whereas the present f emale adult illit- 
eracy rate is now (falling from kk% in I96O). Thus the trend is still for 
the male rate to fall faster than the female rate and the di^^paiity between the 
two to increase. The greatest disparity between the male and female rates is in 
the Arab States followed closely by Africa and the disparity is getting larger 
in both regions. On the other hand, in Latin America the small disparity is 
getting even smaller. 
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